B Interagency Ecological Program for the San Francisco Estuary m

a JsF ‘-"fs '
Rl N
. >3
H 9
o o
5 g
ﬁ# N

* =]
Usace . v

TEP NEWSLETTER

VOLUME 14, NUMBER 1, WINTER 2001

CONTENTS

2 Of Interest to Managers

3 CALFED Compendium

5 Interagency Ecological Program Quarterly Highlights—Winter 2001

News From Around the Estuary

16 Simplified Conversions Between Specific Conductance and Salinity Units for Use with Data
from Monitoring Stations

18 Results of 2000 Salt Marsh Harvest Mouse Surveys in Suisun Marsh
20 Suisun Marsh Mapping
21 Preliminary Analysis of Long-term Benthic Community Change in Grizzly Bay

Contributed Papers

23 Progress and Development of Delta Smelt Culture: Year-end Report 2000

29 Synopsis of Issues in Developing the San Joaquin River Deep Water Ship Channel Dissolved Oxygen TMDL

36  Announcements

38  Paper Accepted for Publication in Canadian Journal of Fisheries and Aquatic Sciences

39 Delta Inflow, Outflow, and Water Project Operations




Of Inferest to Managers

OF INTEREST TO MANAGERS

Zach Hymanson, DWR
zachary@water.ca.gov

Salt Marsh Harvest Mouse Surveys in Suisun Marsh

Patty Finfrock reports on results of the 2000 salt
marsh harvest mouse (SMHM) surveys in eight Suisun
Marsh conservation areas totaling over 1,300 acres (see
page 18). The SMHM is a threatened species and these
surveys are regularly completed to determine the status of
the SMHM in Suisun Marsh. Results from 2000 suggest
the SMHM is well distributed throughout the conserva-
tion areas, but SMHM abundance declined from 1999 lev-
els. These declines are attributed to “the natural cyclic
rhythm of rodent populations.” In 1999 and 2000, DWR
staff also collected hair follicle samples from captured
mice. These samples will be used to develop genetic
markers to allow for more definitive identification of
SMHM and the co-occurring common western harvest
mouse. Genetic markers will also be used to test the valid-
ity of morphological characteristics now used in species
identification and to determine if inbreeding is occurring.

Long-term Changes in Grizzly Bay Benthos

Heather Peterson is analyzing benthic community
data and physical data from the DWR Environmental
Monitoring Program to understand the factors responsible
for changes in the benthos of Grizzly Bay (see page 21).
Results show the introduction of the Asian clam had a pro-
found effect on the composition of the benthic commu-
nity. Establishment of the Asian clam has also affected
how the community changes in response to physical fac-
tors associated with water year type and X,. Heather’s
work, along with the work of other researchers, clearly
show the dramatic effects introduced species can have on
the biota in San Francisco Estuary.

Suisun Marsh Habitat Mapping

Todd Keeler-Wolf and others report on an 18-month
survey to document and classify habitats in the Suisun
Marsh (see page 20). Accurate information of this type is
essential to the management and conservation of this spe-
cial management area. This latest survey was completed
using new GIS technology and satellite imagery. Results
will be used to answer habitat-based questions as well as
facilitate future project planning. Comparisons with ear-
lier surveys will provide information on how marsh vege-
tation has changed with time.

Delta Smelt Culture Progresses

Bradd Baskerville-Bridges and others report on the
progress in successfully mass-culturing delta smelt (see
page 23). Several physical improvements in the culture
facility along with results of experiments aimed at opti-
mizing culture conditions and delta smelt survival high-
light year 2000 accomplishments. Developing sound
methods for the mass culture of this threatened species is
an ideal way to provide delta smelt for research without
further diminishing the natural stock. In addition, the
results of this work have provided important information
about the life history and reproductive biology of delta
smelt.

Development of a Dissolved Oxygen TMDL for the
San Joaquin River

G. Fred Lee and Anne Jones-Lee provide a synopsis
of the situation and issues important to developing a total
maximum daily load (TMDL) for the San Joaquin River
(see page 29). This stakeholder driven process is required
by the Central Valley Regional Water Quality Control
Board, which classified the San Joaquin River Deep
Water Ship Channel as impaired in 1994 due to the
chronic reoccurrence of low dissolved oxygen levels in
this stretch of the river. The process described in this arti-
cle exemplifies the type of approach that is necessary to
resolve many of the long-standing concerns in the Sacra-
mento-San Joaquin Delta.
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CALFED COMPENDIUM

|
CALFED SCIENCE CONFERENCE
SUMMARY REPORT

Randy Brown
rl_brown@pacbell.net

A summary of the October 3-5, 2000 CALFED Sci-
ence Conference is available at  http://
www.iep.water.ca.gov/calfed/sciconf/. A very limited
supply of hard copies is also available. For those without
web access, a hard copy can be obtained by calling Lynda
Parrish at (916) 227-7533, or contacting her by e-mail at
parrish@water.ca.gov.

The 50-page report, written by Randy Brown, Fred
Nichols, and Larry Smith, provides conference planning
details, recommendations about future conferences, con-
ference highlights, and brief summaries of individual pre-
sentations. The website also includes abstracts of oral and
poster presentations, the affiliation of the 800 plus attend-
ees and rapporteurs’ notes from individual technical ses-
sions.

.|
BAY-DELTA SCIENCE CONSORTIUM

Randy Brown
rl_brown@pacbell.net

For the past several months a small group of scientists
has met about every four to six weeks to discuss science
coordination in the Bay-Delta and the merits of some
infrastructure changes. The impetus for these discussions
came from IEP’s need to consider new office and labora-
tory space for Stockton and Sacramento scientists and
administrators and CALFED’s need for science coordina-
tion to support adaptively managed restoration. Initially
CALFED asked Perry Herrgesell and me to develop a pro-
posal to acquire a Delta site that would house what we ini-
tially called the CALFED Science Center. We established
a small advisory committee to help evaluate various sites
and provide guidance as to facilities needed to house staff,
laboratories, storage, maintenance, etc.

The science center discussions evolved into exploring
ways to achieve better science coordination, with new
facilities in the Delta and on the UC Davis campus being
part of the mix. We agreed on the tentative consortium
title, suggested by Jeff Mount of UC Davis, and also
agreed to limit our scope to the Bay-Delta. Finally, we
thought it appropriate to include outreach as an essential
program element. At our January meeting, Steve Barbata
(Delta Science Center at Big Break) and John Cain (Nat-
ural Heritage Institute) described their vision for the Delta
Science Center at Big Break—a center with integrated
education, science, and restoration goals. This center, with
secured funding from Propositions 12 and 13 and other
sources, will complement the proposed consortium’s sci-
ence and outreach efforts.

The advisory committee has expanded in recent
months and now includes representatives from the Rom-
berg Tiburon Center, the San Francisco Estuary Institute,
the Point Reyes Bird Observatory, the Delta Science Cen-
ter at Big Break, CALFED, USGS, UCD, DWR, and the
USFWS. Stakeholder members are from the Natural Her-
itage Institute and the Metropolitan Water District of
Southern California.

The group’s present activities center around develop-
ing plans for new facilities in the Delta (mainly field ele-
ments) and on campus at Davis (senior scientists and
managers) and stimulation of working partnerships.
Chuck Armor, Zach Hymanson, and Brian Cole are work-
ing with USGS, DFG, USFWS and DWR managers to
assess staff assignments to the two locations and facilities
needed at each site. Jeff Mount drafted a Memorandum of
Understanding intended to foster communications and
coordination among Bay-Delta science organizations.
Kim Taylor of CALFED drafted core principles for the
consortium. The team is also learning more about activi-
ties of watershed groups, such as the Sacramento River
Watershed Program, to help determine how watershed
programs can be closely linked with those in the Bay and
Delta. Although not a direct group responsibility, Kim
Taylor is working with the UC Sea Grant Program to
establish a fellowship program for graduate students and
post-doctoral associates to help agency and other scien-
tists analyze historical databases, approach questions of
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CALFED Compendium

mutual interest to agencies, the academic community and
stakeholders, and publish the results.

I need to emphasize that the discussions are in the
conceptual stage, but there is mutual good will and
momentum to move forward on this process. Although
some IEP and agency staff are likely to move in the next
few years, there are numerous economic and institutional
issues to be resolved before anyone actually moves into
new facilities of the Science Consortium. Science coordi-
nation through something like the Bay-Delta Science
Consortium is more promising. There is general agree-
ment that it is needed and CALFED can help make it a
reality by providing some of the necessary incentives (aka
money).

|
CALFED NON-NATIVE INVASIVE SPECIES
PROGRAM

Kim Webb, USFWS
kwebb@delta.dfg.ca.gov

The CALFED Bay-Delta Program was established to
develop a long-term solution to the problems affecting the
Bay-Delta system. The CALFED Ecosystem Restoration
Program’s (ERP) goal is to restore ecological processes
and to increase and improve aquatic and terrestrial habi-
tats to support stable, self-sustaining populations of
diverse and valuable species.

We have come to recognize the threat nonnative inva-
sive species represent to healthy ecosystems and restora-
tion efforts. As part of the ERP, the U.S. Fish and Wildlife
Service has accepted the responsibility of developing,
implementing, and coordinating a Nonnative Invasive
Species (NIS) Program in the San Francisco Bay-Delta
estuary which includes terrestrial as well as aquatic spe-
cies. This program, with the coordination of CALFED
staff, agencies and interested stakeholders, focuses on the
San Francisco Bay-Delta, the Sacramento and San
Joaquin rivers, and associated watersheds. The program
has three objectives:

1. Develop a long-term strategy to manage NIS in the
Bay-Delta estuary and watersheds.

2. Support prevention-oriented management and
research projects to prevent or minimize addi-
tional NIS from being introduced into the Bay-
Delta estuary and watersheds.

3. Support control-oriented management and
research projects to eradicate or manage NIS once
they have arrived and prevent or delay their prolif-
eration.

The NIS Program has already accomplished many
tasks, including the formation of Agency and Technical
Work Teams, the development of NIS Strategic and
Implementation Plans, and the implementation of several
NIS prevention and control projects. Several agencies and
organizations are represented on the teams:

Local or Academic Affiliates

* University of California, Davis

* University of California, Berkeley
* Bodega Marine Lab

* Delta Protection Commission

* The Bay Institute

+ East Bay Regional Parks

California State Agencies

* Department of Fish and Game

* Department of Water Resources

* Department of Food and Agriculture

» San Francisco Regional Water Quality Control
Board

* Department of Boating and Waterways

Federal Agencies

* Environmental Protection Agency
+ Fish and Wildlife Service

* Department of Agriculture

* Geological Survey

* Bureau of Reclamation

Approved projects include control of purple loos-
estrife (a flowering wetland plant), Spartina species (cord
grasses), and Arundo donax (a bamboo-like plant). Pre-
vention projects include outreach and education to the pet,
aquarium, and nursery industries, an invasive plant guide-
book for restoration projects, and a zebra mussel detection
and education project. Research projects will be focusing
on ballast water and Potamocorbula amurensis (an Asian
clam). Additional articles on specific NIS issues and
projects will follow in future editions of this newsletter.
For further information, contact Kim Webb at (209) 946-
6400, ext. 311, or kwebb@delta.dfg.ca.gov.
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|IEP QUARTERLY HIGHLIGHTS—WINTER 2001

SAN FRANCISCO BAY FISHERIES MONITORING

Kathy Hieb, DFG
khieb@delta.dfg.ca.gov

We continued to sample fish and invertebrates
monthly with midwater and otter trawls in the last quarter
0f2000. Newsworthy information included a record catch
of the introduced goby, Tridentiger barbatus, in October
2000. We collected 59 fish, with the majority of fish in the
lower Sacramento River (salinity <2.5%o). Most of the
fish collected were less than 22 mm TL. We collected four
T barbatus in November and 27 in December. This three-
month total of 90 fish is substantially higher than the 66
collected since November 1997.

We have also noticed a significant overlap in the dis-
tributions of Cancer magister (Dungeness crab) and Erio-
cheir sinensis (Chinese mitten crab) in fall and winter. For
example, in December 2000, C. magister were common in
the upper San Pablo Bay channel and Carquinez Strait
(bottom salinity 22.5%o to 25.8%0) while E. sinensis were
most common from the western end of the Strait to Chipps
Island (bottom salinity 9.2%o0 to 24.5%o). From late fall
through winter, C. magister stage for their emigration from
the bay, as they move from the shoals to the channel.
Meanwhile, E. sinensis migrates from the rivers and Delta
to brackish water to reproduce. Through the winter, the
center of the E. sinensis distribution moves slightly down-
stream, as ovigerous females are found at higher salinities
(mean = 16.9%o) than either adult males (mean = 10.2%o)
or non-ovigerous females (mean = 10.9%o). Although most
C. magister are >85 mm carapace width by December
(which is larger than most E. sinensis), it is not known if
this distributional overlap affects C. magister. Also,
E. sinensis is reported to die soon after reproduction, with
males dying soon after mating and females dying after the
eggs hatch.

Preliminary 2001 abundance indices for selected estu-
arine species, including the shrimp Crangon fran-
ciscorum, Dungeness crab, longfin smelt, and starry
flounder will be reported in the status and trends (spring
2001) issue of the /IEP Newsletter.

DELTA FLOW MEASUREMENT

Richard N. Oltmann, USGS
rnoltman@usgs.gov

Eleven of the 12 continuous flow-monitoring stations
successfully collected data throughout the quarter without
extended periods of missing data. Unfortunately, the sta-
tion on the Sacramento River downstream of Georgiana
Slough was down for approximately a month during the
IEP DCC-PWT Delta Cross Channel (DCC) study. The
station failed due to a fatigued underwater transducer
cable; the cable was replaced on December 11.

Cathy Ruhl became the Delta flows contact person for
the USGS in January. Cathy has been working for the
USGS on various Bay-Delta sediment projects for the last
three years with Dave Schoellhamer. Cathy will continue
to keep everyone informed of Delta flow measurement
activities via this quarterly update.

Delta Cross Channel Study

The six UL-ADCPs that were deployed on September
5 in the vicinity of the DCC as part of the DCC study
(refer to last quarters report) were recovered during the
week of December 18. Numerous flow measurements
were made during the deployment period at the DCC, and
North Fork and South Fork Mokelumne UL-ADCEP sites.
These measurements will be used to flow calibrate the
UL-ADCPs. Because the Sacramento River flow was
fairly constant over the three-month deployment period,
the DCC UL-ADCP was redeployed in the hope that the
Sacramento River flows will increase, but will remain less
than 25,000 cfs (triggers the closure of the DCC gates) so
the flow splits in the vicinity of the DCC can be further
investigated at slightly higher flow levels than those that
occurred during the previous three months.

Several fish movement studies were conducted over a
two-week period during the middle of November that
included the release and recapture of spray-dyed salmon
smolts, the tracking of radio tagged salmon, and the use of
acoustics to determine fish distribution. Additional hydro-
dynamic data were collected during these fish movement
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studies, including velocity profile measurements at vari-
ous fish locations, the tracking of drogues released at the
same time and location as the fish, and high density veloc-
ity profile mapping at the junction of the DCC and the
Sacramento River. The velocity profile mapping data will
be used in conjunction with the velocity profile data col-
lected by the three UL-ADCPs deployed in the Sacra-
mento River at the junction with the DCC. These three
UL-ADCPs will not be flow calibrated but will provide
continuous velocity-profile data to monitor the hydrody-
namics at the junction during DCC gate operation, and
give information about how the velocity variations might
affect fish passage.

The DCC hydrodynamic work described was done
jointly by USGS and DWR Central District staff with
funding provided by CALFED and the IEP.

NEOMYSIS AND ZOOPLANKTON

Jim Orsi and Lee Mecum, DFG
Imecum@delta.dfg.ca.gov

The most abundant copepod over the last quarter was,
as usual, Limnoithona tetraspina. This small cyclopoid
copepod reached a maximum density of 91,645 m™ in the
entrapment zone in October. Another similar cyclopoid
copepod, Oithona davisae, was more abundant than usual,
reaching 6,957 m>at Martinez. High salinity intrusion
probably brought O. davisae upstream, as it is a lower bay
species that had an abundance of 26,021 m™ in San Pablo
Bay in October. The large predatory copepod, Tortanus dex-
trilobatus, was also more abundant than usual in Suisun Bay
due to the same cause.

The second most abundant copepod was Pseudodiap-
tomus forbesi, a calanoid that is an important fish food. Its
peak abundance was 16,121 m™ in the Sacramento River
at Sherman Island; however, it was generally much less
abundant than this. Eurytemora affinis made its seasonal
reappearance in November at several stations from the
entrapment zone to Stockton on the San Joaquin River and
Sherman Island on the Sacramento River. Sinocalanus
doerrii was not abundant but did show an annual peak in
September. Acartiella sinensis looked like it might have
disappeared from the system, but “reappeared” in October
and November. The native Diaptomus and Cyclops cope-
pods were rare.

Cladocerans were also unusually rare. No Daphnia
were taken in October and few were caught in September
and November. Rotifers were less abundant than usual.

No Neomysis mercedis were seen. However, Acanth-
omysis bowmani was fairly abundant with a peak of 74 m™
in the Sacramento River at Sherman Island in October. This
mysid was present from San Pablo Bay where three individ-
uals were taken in September, to Stockton. Its peak abun-
dance was in the entrapment zone in September. It is not
known why A. bowmani can thrive in fall when N. mercedis
disappears. Neomysis mercedis was once common in fall,
but declining phytoplankton abundance resulted in its dis-
appearance in that season.

JUVENILE SALMON MONITORING

Rick Burmester, USFWS
rbrmest@delta.dfg.ca.gov

Monitoring efforts increased in October for the fall
sampling period. Lower Sacramento River seining col-
lected one adult chinook (at Wards Landing), 11 winter-
run sized, and two late fall-run sized chinook in Novem-
ber and December. The Sacramento area beach seine
began on October 17, with five fall/spring, two late fall,
and three winter-run chinook captured for the quarter. All
sites on the San Joaquin River were sampled with the
beach seine in September, but no chinook were captured
this season. A new seine site on the San Joaquin River,
four miles upstream from the mouth of the Tuolumne
River, has been added to better understand the contribu-
tion from the Merced River.

To better target larger less abundant races, Kodiak
trawling replaced midwater trawling at Sacramento on
October 4, with four late-fall sized chinook salmon cap-
tured in December. Due to very low flows on the San
Joaquin River, Kodiak trawling has not been possible at
Mossdale. Trawling at Chipps Island collected 14 adult
chinook, 19 fall-run and 13 late fall-run chinook juveniles
between September and December.

Similar to last year, significant storms that tend to
bring juvenile chinook down into the Delta did not mate-
rialize in the fall. A minor fish trigger in which the
Knights Landing Catch Index and Sacramento Catch
Index both exceeded 3.0 occurred on December 21, and
the Delta Cross Channel (DCC) gates were closed for a
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few days. Otherwise the DCC gates were open most of the
quarter since the bulk of the fish have not been seen yet.

Fyke trapping for adult fish was conducted between
October 11 and November 15 to evaluate the potential
effect of a through-Delta facility, connecting the Sacra-
mento River with Snodgrass Slough, on adult anadromous
fish. Two traps, ten foot in diameter by 20 feet long, were
set in both Georgiana Slough and in the DCC. Captures in
Georgiana Slough included 21 chinook, one adipose-
clipped steelhead, and 28 striped bass. Although lower in
numbers, fish were captured in the DCC, with three chi-
nook salmon, one adipose-clipped steelhead, and one
striped bass taken. Other resident fish were captured in
both the Georgiana Slough and DCC traps.

To evaluate the potential fish protection benefits of a
tidal gate operation of the DCC, some coded-wire tagged
late fall-run chinook were used as part of a juvenile chi-
nook diversion study. Modeling has shown that opening
the DCC only on a flood tide could provide nearly all of
the water quality benefits that continuous opening would
provide. The study was designed to determine if such an
operation strategy might also provide fish protection. Fish
were released in mid-November, upstream of the DCC on
different tides and recovered continuously for two days
via midwater trawling in the DCC and on the Sacramento
River just downstream from the DCC. The experiment
was repeated one week later.

Recovery patterns from the DCC-Sacramento River
study will be examined with respect to tide and day-night
cycle. Preliminary results show that no fish were recov-
ered during the day at either trawl site, most likely due to
high water clarity. These results, along with hydroacoustic
(USBR) and hydrodynamic (USGS) data collected will
also be analyzed. A session on this work is scheduled for
the IEP workshop at Asilomar.

For a thorough review of the season’s catches, see the
monitoring summary report at http://165.235.108.8/
usfws/monitoring/report.asp.

HYDRODYNAMICS OF NORTH BAY

Jon R. Burau, USGS
Jrburau@usgs.gov

Two major field efforts were concluded during this
reporting period. The first involved the recovery of a large

network of self-contained oceanographic equipment
deployed in the Grizzly Bay area. This equipment was
deployed in September 1999 to study shallow-channel
exchange processes by continuously monitoring water
levels, current speeds, temperatures, salinities, and turbid-
ities. The equipment was recovered June 2000. The pri-
mary objective for this nine-month data set was to monitor
the exchange of water, salt, and suspended sediment
between Grizzly Bay and the channels of Suisun Bay. Sec-
ondary objectives were (1) to quantify Suisun Marsh-
Grizzly Bay exchange, including the effects of Suisun
Marsh Salinity Control Gate operation on this exchange,
and (2) to document a possible bathymetrically controlled
estuarine turbidity maximum (ETM) near the northern tip
of Ryer Island (Garnet Point). This study was funded
through the IEP and the Department of Interior’s Place-
Based program and was conducted in collaboration with
Dave Schoellhamer, USGS. The data from this large effort
have been processed and preliminary analyses have
begun. Draft reports are expected sometime this fall.

Personnel and equipment associated with the hydro-
dynamics of North Bay study element also significantly
contributed to the design and execution of the Delta Cross
Channel fish passage study described in the “Delta
Flows” study element (see page 3). Finally, we’ve contin-
ued to operate 12 self-contained salinity sensors that are
deployed on the estuary bed in the channels of North Bay.
Since December 1997, these sensors have continuously
monitored the temporal evolution of the spatial structure
in the near-bed salt and temperature fields from a site
adjacent to the city of San Francisco to a site in the Sacra-
mento River near Collinsville. Two additional sites were
added to this network in June 2000 to study the tidal
timescale compression and dilation of the near-bed salt
field on the seaward side of Pinole Shoal and on the sea-
ward side of the Benicia Bridge.

This IEP study element has also continued a strong
collaborative relationship with academic colleagues at
Stanford University, UC Berkeley and UC Davis. These
collaborations have leveraged small IEP investments in
field resources towards greatly increasing our understand-
ing of a wide range of physical processes. For example,
two Ph.D. theses from this collaboration were recently
completed. Jessica Lacy published work on Honker Bay
entitled “Circulation and transport in a semi-enclosed
estuarine subembayment” at Stanford University under
the direction of Stephen Monismith. John Warner pub-
lished work on the Napa-Sonoma marsh complex entitled
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“Barotropic and baroclinic convergence zones in tidal
channels” at UC Davis under the direction of Geoff Schla-
dow. In addition, results from these collaborations were
also presented at a series of scientific conferences this fall.

Two talks were presented at the 6th International Con-
ference on Nearshore and Estuarine Cohesive Sediment
Transport Processes on September 4-8, 2000, in Delft, the
Netherlands. They were titled, “Tidal asymmetry of erod-
ibility at a site in San Francisco Bay, USA” by M.L. Bren-
nanl, D.H. Schoellhamerz, JR. Burauz, and S.G
Monismith!, and “Transfer of cohesive sediment between
the bed and water column at a site in San Francisco Bay,
USA” by D.H. Schoellhamerz, J.R. Burauz,
M.L. Brennan!, S.G. Monismith!'. The conference pro-
ceedings will be published as a series of peer reviewed
papers in book form. Additionally, the “Effects of Tidal
Current Phase at the Junction of Two Straits” by
J.C. Warner?, S.G. Schladow>, D.H. Schoellhamer?, and
J.R. Burau® was presented at the 10th International Bien-
nial Conference on Physics of Estuaries and Coastal Seas
on October 7-11, 2000, in Norfolk, Virginia. Both papers
will appear in a peer-reviewed special issue of Continen-
tal Shelf Research and Journal of Marine Systems.

Finally, three of the 15 posters presented at the Estua-
rine Circulation, Mixing, and Modeling session of the
American Geophysical Union’s 1999 fall meeting, held
December 13-17, 1999, in San Francisco, California, were
at least partially funded by the IEP. These included
“Effects of tidal current phase at the junction of two
straits” by J.C. Warner3, D.H. Schoellhamerz, JR.
Burauz, and S.G. Schlad0w3; “Lateral variability and sec-
ondary currents in Suisun Cutoff, San Francisco Bay” by
J.R. Lacyl, J.R. Burauz, M.T. Stacey4, S.G. Monismithl;
and “The vertical structure of the turbulent kinetic energy
balance in a stratified estuary” by M.T. Stacey4, S.G.
Monismithl, J.R. Burauz, JR. Brennanl, J.R. Lacyl.

Stanford University.

U.S. Geological Survey.
University of California, Davis.
University of California, Berkeley.
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KNIGHTS LANDING JUVENILE SALMONID
MONITORING

Bill Snider, DFG
bsnider @dfg2.ca.gov

Juvenile salmonid emigration monitoring at Knights
Landing continued from October through December
2000. Very few salmon have been collected apparently
due to minimal changes in flow in the Sacramento River.
Only 41salmon were collected between November 6 and
the end of December. Twenty-one of the 41 were collected
on December 20; 34 were collected between December 20
and 26.

This year’s catch is comparable to that observed in the
fall and winter of 1999. Within this period, less than 40
fish were collected until mid-January when storm induced
flow increases eventually occurred. Since 1995, a major-
ity of the late-fall- (>90%), winter-run- (>75%) and
spring-run-sized salmon (>70%) catches at Knights Land-
ing typically occurred during this first phase of emigration
(November through early January). So far in 2000, only
12 late-fall, 21 winter- and two spring-run-sized salmon
have been caught through December 31.

FALL MIDWATER TRAWL

Russ Gartz, DFG
rgartz@delta.dfg.ca.gov

The Fall Midwater Trawl Survey (FMWT) began in
mid-September and was successfully completed in mid-
December 2000. Four monthly surveys were conducted at
the following areas: San Pablo Bay, the Carquinez Strait,
Suisun Bay, the lower Sacramento and the lower San
Joaquin rivers, and the eastern Delta. Some data are still
subject to Quality Assurance and Quality Control proce-
dures and so all indices (Table 1) and discussions of dis-
tribution are preliminary.
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Table 1 Monthly and fall indices of abundance for various
species caught in the 2000 and 1999 Fall Midwater Trawl
Surveys?

Species and year Sep Oct Nov Dec Fall index
Striped bass

2000 93 156 90 50 389

1999 154 68 134 185 541
Delta smelt

2000 430 128 56 143 757

1999 198 380 114 172 864
Longfin smelt

2000 1,635 48 940 815 3,438

1999 1,953 2,736 330 223 5,242
Sacramento splittail

2000 0 4 1 0 5

1999 24 3 12 0 39
American shad

2000 253 326 125 57 761

1999 346 155 145 69 715

@ Indices for 2000 are preliminary and subject to change.

Young-of-the-Year Striped Bass

The fall index for striped bass decreased by 28% from
541 in 1999 to 389 in 2000. Striped bass were widely dis-
tributed in the estuary with the exception of San Pablo
Bay, where they were only caught during the October Sur-
vey. Striped bass were only caught in the Carquinez Strait
during the November and December Surveys. The major-
ity of catches were made in Suisun Bay, the Sacramento
and San Joaquin rivers, and the eastern Delta.

Delta Smelt

The fall index for delta smelt decreased by 12% from
864 in 1999 to 757 in 2000. The distribution for delta
smelt was more constrained than it was for striped bass.
Delta smelt were only caught in the Carquinez Strait dur-
ing the September survey and were not caught in San
Pablo Bay or the eastern Delta in any of the surveys. Delta
smelt were consistently caught in Suisun Bay and the Sac-
ramento and San Joaquin rivers during all four surveys
with the following exceptions. Delta smelt were not
caught in the Sacramento River during the September sur-
vey and were not caught in the San Joaquin River during
the October survey.

Young-of-the-Year Sacramento Splittail

The fall index for Sacramento splittail decreased by
87% from 39 in 1999 to 5 in 2000. The FMWT only
caught six young-of-the year (YOY); descriptions of their
relative distribution are inappropriate.

Longfin Smelt

The fall index for longfin smelt decreased by 34%
from 5,242 in 1999 to 3, 438 in 2000. The highest concen-
trations of longfin smelt were in Suisun Bay during all
four surveys and they were consistently caught in San
Pablo Bay, the Carquinez Strait, and the Sacramento
River. Only during the November and December Surveys
were longfin smelt caught in small numbers in the San
Joaquin River. No longfin smelt were caught in the eastern
Delta.

American Shad

The fall index for American shad increased by 6%
from 715 in 1999 to 761 in 2000. American shad distribu-
tion was wide and highly variable in the estuary during the
2000 FMWT, with American shad being caught in all
areas during the September, October, and November sur-
veys. American shad were not caught in the San Joaquin
River during the December survey.

DEVELOPING A DIAGNOSTIC KEY FOR
IDENTIFYING LARVAL OSMERIDS

Lenny Grimaldo, DWR; Alicia Seesholtz, DWR, Lisa
Lynch, DFG,; Johnson Wang, National Environmental
Sciences; and Brent Bridges, USBR
lgrimald@water.ca.gov

We have identified several distinct characteristics
believed to be unique to delta smelt and wakasagi at vari-
ous life stages (yolk sac to 14 mm standard length). We
are now in the process of measuring the variability among
these characteristics from wild larvae (verified to species
with genetic analysis) and larvae reared at the culture
facilities. The specimens are being photographed using
ImagePro Plus. To date, we have completed a morphomet-
ric analysis on approximately 60 photographed larvae
from three different stages of interest (4 to 6 mm, 6.1 to
10 mm and 10.1 to 12 mm and larger). We will complete
an inventory of preserved specimens from DFG and the
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CVP to determine how many additional samples we will
need to collect from the wild this spring. We plan to col-
lect wakasagi from Folsom Lake during January and Feb-
ruary 2001. We also will attempt to collect delta smelt
from the field this spring. Through genetic analysis, we
will verify the stock of osmerids collected in the Delta and
use these collections as voucher specimens for key devel-
opment and validation.

SPLITTAIL INVESTIGATIONS

Randall D. Baxter, DFG
rbaxter@delta.dfg.ca.gov

Field sampling to identify juvenile splittail riverine
habitat ended abruptly September 25. Sampling ended
early on the last day of the study phase before implemen-
tation of selective sampling. So we could not determine if
juvenile splittail could still captured in the area or were
concentrated in a few select locations. As mentioned in
the summer quarterly highlights, only two juvenile split-
tail were captured during the study phase of this year’s
sampling, whereas over 300 juveniles were captured in
the same area during the training period earlier in the sum-
mer. A suitable alternate boat was not available, so we did
not determine if our limited splittail catch resulted from
their low numbers and ability to avoid the net or because
we missed sampling habitats where they were concen-
trated.

SHERMAN ISLAND AGRICULTURAL DIVERSION
EVALUATION

Matt Nobriga, Zoltan Matica, and Alicia Seesholtz, DWR
mnobriga@water.ca.gov

We are preparing a draft report of our 2000 sampling
at side-by-side screened and unscreened diversion
siphons in Horseshoe Bend. Our primary conclusions are
that (1) entrainment through the screened diversion was
significantly lower than through the unscreened diversion,
and (2) there are very apparent tidal and diel (day-night)
effects on fish entrainment, but different species respond
in different ways to these cycles. The second conclusion
has important implications for managing unscreened
diversions to protect suites of species and for particle
tracking modeling of small fishes.

TOWNET SURVEY

Russ Gartz, DFG
rgartz@delta.dfg.ca.gov

We conducted four, biweekly surveys during the 2000
Townet Survey (TNS): survey 1 (June 23-27), survey 2
(July 7-11), survey 3 (July 21-25), and survey 4 (August
4-8). Each survey lasted five days and sampled 32 sta-
tions with up to three, ten-minute, oblique tows. Indices of
abundance were calculated using 31 stations.

Results from surveys 1 through 4 are reported here
and are restricted to young-of-the-year (YOY) fish. For
striped bass, YOY includes all bass <99 mm FL. For delta
smelt, YOY includes all smelt <69 mm FL. Only two
striped bass >99 mm FL and only six delta smelt
>69 mm FL were caught during the 2000 TNS. Index cal-
culations for striped bass are described in Chadwick
(1964) and Turner and Chadwick (1972); the same
method was used for delta smelt.

As the 2000 TNS was a relatively “long” survey it is
possible to detect spawning events. The following are
hypothesized trends for a single spawning event: (1) con-
sistently decreasing abundance, (2) consistently increas-
ing size (FL), and (3) a constant growth rate (given
constant conditions). Growth rates were calculated as
[(mean lengthg, ey n+1) — (mean lengthg, ey 1)]/14 days.
Other observed trends could indicate multiple spawning
events.

The distribution of striped bass and delta smelt is
described by partitioning the 31 stations used in the index
into six areas and calculating the percentage of survey
index for that area/survey. The areas are Montezuma
Slough, Suisun Bay, the Sacramento River, the San
Joaquin River, the East Delta, and the South Delta.

Striped Bass

The 2000 TNS detected one spawning event of striped
bass. Mean length of striped bass increased with each sur-
vey in a relatively smooth progression while the survey
index consistently decreased (Table 1). The resulting
growth rates are surveys 1-2, 0.58 mm/day; surveys 2-3,
0.92 mm/day; and surveys 3—4, 0.66 mm/day. Although
not constant, the growth rates are reasonable for striped
bass observed by the TNS. A visual inspection of length-
frequency plots (Figure 1) gives further indication of a
single spawning event.
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Figure 1 Length-frequency plots for YOY striped bass for townet surveys 1-4, 2000

Table 1 Mean length, standard deviation, sample size, and
survey indices for striped bass and delta smelt during tow-
net surveys 1-4, 2000

Survey 1 Survey 2 Survey 3  Survey 4

Striped bass

Mean length (mm FL) 219 30.0 429 52.1

SD (mm) 7.0 9.8 12.5 1.7

N 958 547 149 134

Survey index 15.5 13.1 33 29
Delta smelt

Mean length (mm FL) 317 332 41.0 420

SD (mm) 73 8.3 8.0 8.8

N 186 227 213 159

Survey index 7.8 8.1 7.8 43

The distribution of striped bass showed little variation
during the 2000 TNS with the exception of the large
change in percentage of index occurring between surveys
3 and 4 in Montezuma Slough (Table 2). Striped bass were
mainly distributed in Montezuma Slough, Suisun Bay,
and the Sacramento and San Joaquin rivers (Table 2). The
fraction of index set in the East Delta was never more than

10% for any survey and only during Survey 1 were striped
bass caught in the South Delta (Table 2). The large change
in percentage of index in Montezuma Slough could indi-
cate a shift in distribution. However, the absolute catch
during survey 4 was only 15 fish less than for survey 3
(Table 1), hinting at the possibility of better survival for
YOY striped bass in Montezuma Slough than in other
parts of the estuary.

Delta Smelt

The 2000 TNS detected at least two major spawning
events for delta smelt. Although mean length did increase
with each survey, there was an abrupt change between sur-
veys 2 and 3 (Table 1). The corresponding growth rates
are surveys 1-2, 0.11 mm/day; surveys 2—3, 0.56 mm/day;
and surveys 3—4, 0.07 mm/day. Abundance was relatively
stable until survey 4 when it decreased by 45% from the
survey index set during survey 3 (Table 1). These
observed trends are inconsistent for a single, spawning
event. An inspection of the length-frequency plots indi-
cates at least two spawning events (Figure 2).

IEP Newsletter



IEP Quarterly Highlights—winter 2001

FREQUENCY
©

SURVEY 1,
06/23 - 06/27

30

25 1
SURVEY 2,

20 1 07/07 - 07/11

FREQUENCY
o

L |||H IWIII,

o
=4

ll
0
®

=<
S

8§ &8 8 3 8 ¢ ¢

8 3
FORK LENGTH (mm)

N ©

Ll
S 8 ¢ € 3

FORK LENGTH (mm)

T T wlw T
0 N © E Q N ©o o
® K © © K

e 3 ] &

SURVEY 3,
07/21 - 07/25

FREQUENCY

SURVEY 4,
08/04 - 08/08

FREQUENCY

o =

8

6

4

.| Wl
® N © Q
- N N ®

< [a]
()

<

©
)

©
<

FORK LENGTH (mm)

8 ¥ 8

N ©
© ©

o
=

© o
© ~

4

| ||
¥ © N © 9 T @
- - & N ® & o™

o

N ©

§ €83 8 8

FORK LENGTH (mm)

Figure 2 Length-frequency plots for YOY delta smelt for townet surveys 1-4, 2000

Table 2 Percentage of survey index for striped bass and
delta smelt for townet surveys 1-4, 2000

Species and area Survey 1 Survey2  Survey3  Survey 4

Striped bass
Montezuma Slough 272 29.9 35.2 53.5
Suisun Bay 24.6 18.1 15.6 11.6
Sacramento River 18.4 24.0 20.8 14.0
San Joaquin River 18.2 26.3 24.3 18.2
East Delta 9.3 1.8 42 26
South Delta 22 0.0 0.0 0.0

Delta smelt
Montezuma Slough 0.8 14 1.2 213
Suisun Bay 24.6 284 77.0 58.2
Sacramento River 68.6 68.6 17.5 19.3
San Joaquin River 5.8 1.6 4.4 1.2
East Delta 0.2 0.0 0.0 0.0
South Delta 0.0 0.0 0.0 0.0

Distribution of delta smelt shifted from the Sacra-
mento River into Suisun Bay and Montezuma Slough as
the 2000 TNS progressed (Table 2). Catches in the San
Joaquin River never accounted for more than 5.8% of the
index (Table 2). Only during survey 1 were delta smelt
caught in the East Delta and no delta smelt were caught in
the South Delta (Table 2).

References
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Turner JL, Chadwick HK. 1972. Distribution and abundance of
young-of-the-year striped bass, Morone saxatilis, in relation
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DISSOLVED OXYGEN LEVELS IN THE STOCKTON
SHIP CHANNEL

Casey Ralston and Stephen P. Hayes, DWR
cralston@water.ca.gov

Dissolved oxygen concentrations in the Stockton Ship
Channel (channel) are closely monitored during the late
summer and early fall of each year because levels can
drop below 5.0 mg/L, especially in the eastern portion of
the channel. Several factors are thought to contribute to
dissolved oxygen decrease in this area including low San
Joaquin River inflows, warm water temperatures, high
biochemical oxygen demand (BOD), reduced tidal circu-
lation, and intermittent reverse flow conditions in the San
Joaquin River past Stockton. Low dissolved oxygen levels
can cause physiological stress to fish and inhibit upstream
migration of salmon.

Monitoring of dissolved oxygen levels in the Channel
was conducted seven times by vessel between August 14
and November 14, 2000. During each of the monitoring
runs, 14 sites were sampled from Prisoner’s Point in the
central Delta to the Stockton Turning Basin. Dissolved
oxygen and water temperature data were collected for
each site at the top and bottom of the water column during
ebb slack tide using traditional discrete (Winkler titration)
and continuous monitoring (Hydrolab DS-3 multiparame-
ter surveyor or Seabird 9/11 multiparameter sensor)
instrumentation. Monitoring by vessel is supplemented by
an automated multiparameter water quality recording sta-
tion near Burns Cutoff at the western end of Rough and
Ready Island. This site captures diel variation in dissolved
oxygen levels, and indicated that early morning dissolved
oxygen levels were often lower than values recorded later
in the day throughout the fall monitoring period.

A dissolved oxygen sag (levels of 5.0 mg/L or less)
rarely occurred in the Channel during the monitoring
period, although depressed levels (between 5.1 and
6.0 mg/L) persisted in August and September. As in pre-
vious years, dissolved oxygen levels in the western por-
tion of the channel from Prisoner’s Point to
Disappointment Slough were relatively high and stable
throughout the study period, and ranged from 6.7 to
11.2 mg/L. Dissolved oxygen levels within the central
channel from Columbia Cut to Fourteen Mile Slough
ranged from 4.5 to 9.2 mg/L. Levels dropped below
5.0 mg/L on August 14 at Lights 28 and 34 and on

September 26 at Lights 18 and 19. The lowest dissolved
oxygen level (4.5 mg/L) occurred in August when tem-
peratures were warmest (22.8 to 25.7 °C) and San Joaquin
River flows were lowest (less than 2,000 cfs past Verna-
lis). In the eastern portion of the channel from Buckley
Cove to the eastern end of Rough and Ready Island, the
dissolved oxygen depression persisted in August and Sep-
tember, with levels improving to greater than 6.0 mg/L by
early October. The dissolved oxygen levels in this region
ranged from 5.0 to 10.3 mg/L.

By October 26, 2000, dissolved oxygen levels
throughout the channel had recovered to 8.0 mg/L or
greater. This sustained improvement was verified on
November 14. Significantly cooler water temperatures
(11.7 to 13.0 °C) and maintenance of adequate San
Joaquin River inflows (average daily inflows past Verna-
lis of approximately 2,000 cfs) appear to have contributed
to the maintenance of acceptable dissolved oxygen levels
in the channel.

YOLO BYPASS FLOODPLAIN STUDY

Bill Harrell and Ted Sommer, DWR
bharrell@water.ca.gov

We began the fish sampling season for the Yolo
Bypass Program with the installation of a fyke trap in the
perennial Toe Drain channel in late September 2000. This
will be the second season we tested this gear type for
catching adult fish. Last year’s sampling effort provided
data on adult species composition, timing and duration of
fish migration into the Yolo Bypass relative to different
physical conditions. These results will be presented as a
poster for the upcoming IEP Workshop (Asilomar, March
2001) and as a paper for the Riparian Habitat and Flood-
plain Conference (Sacramento, February 2001).

Native fish caught from October through December
included five adult chinook salmon (mean fork length
729 mm), five Sacramento suckers (mean fork length
482 mm), and three Sacramento splittail (mean fork
length 348 mm). As with last season, there has been a sur-
prising number of adult striped bass: 117 striped bass
(mean fork length 574 mm) have been captured since
October. Other species include black crappie, carp,
threadfin shad, and white catfish.
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Similar to previous sampling years, the fish research
component of the study will also include the use of a
rotary screw trap and a number of beach seine stations.
The screw trap was installed near the base of the Yolo
Bypass in the Toe Drain in early January 2001 and will be
operated 5 to 7 days per week, depending on catch and
debris load. Beach seine sampling will be conducted at a
number of locations in and around the perimeter of the
floodplain on a monthly basis until floodplain inundation.
During inundation beach seine stations will be sampled
weekly.

In addition, we plan to release a total of 200,000
coded wire tagged salmon in groups of 50,000 into both
the Yolo Bypass and the Sacramento River during Febru-
ary. These paired releases will provide additional informa-
tion about floodplain salmon residence time, growth and
survival.

UPPER ESTUARY CHINESE MITTEN CRAB
RESEARCH PROJECTS

Tanya Veldhuizen and Cindy Messer, DWR
tanyav(@water.ca.gov, cmesser@water.ca.gov

Two research projects are focused on Chinese mitten
crabs in the Sacramento-San Joaquin Delta—one project
(Chinese Mitten Crab Habitat Use Study) is evaluating
mitten crab habitat use and the other (Mitten Crab
Benthos Impact Study) is evaluating the effects of mitten
crabs on the benthic invertebrate community.

For the Chinese Mitten Crab Habitat Use Study, we
used “crab condos” and baited traps to collect mitten crabs
in the Delta. Sampling with crab condos occurred prima-
rily at Sherman Lake, Horseshoe Bend, and Frank’s Tract
from July through December 2000. The crab condos were
very successful at attracting juvenile crabs (total number
of condos set = 496; total crab catch = 139). Mitten crab
sizes ranged from 8 to 41 mm carapace width (CW), with
an average size of 25 mm CW. Mitten crab catch increased
in August (average number of crabs per condo or CPUE =
1.14, peaked in October (CPUE = 2.26, and declined
sharply in December (CPUE = 0.08). Preliminary analysis
indicates mitten crabs are more common in shallow (0.5
to 2 m) areas with submerged or emergent aquatic vegeta-
tion, followed by deep (over 5 m) channel areas. Mitten
crabs were less common in shallow areas with no vegeta-
tion and in shallow riprapped areas.

Sampling with baited traps occurred February
through December 2000. Baited traps were not successful
at collecting mitten crabs (total number of baited traps
set= 1,871, total crab catch = 8). We simultaneously
fished baited traps and crab condos at Horseshoe Bend
and Sherman Lake to confirm that local mitten crab den-
sity was not a factor in trapping success. On both sam-
pling occasions, crabs were collected with crab condos
but not with baited traps. Of the mitten crabs captured,
four were collected in channels 3 to 5 m deep, two were
collected in channels over 5 m deep, and two were col-
lected in shallow areas with dense aquatic vegetation.

For the Mitten Crab Benthos Impact Study, we used
otter trawls to conduct monthly sampling from April 2000
through November 2000. Sampling took place at DWR’s
historical benthic monitoring sites. Originally, nine sites
were sampled, but the number was reduced to seven
(Suisun Bay, Grizzly Bay, Collinsville, Twitchell Island,
Sherman Lake, Rio Vista, and Rock Slough) due to exten-
sive debris and other safety hazards at two of the sites.
Objectives of this first phase of the study were to deter-
mine crab presence at the benthic sites and the success rate
of otter trawling as a sampling method. To date, 11 crabs
have been collected at five of the sites. Two crabs have
been collected in Suisun Bay near Martinez (D6), one
female measuring 54 mm CW and one male measuring
46 mm CW. Five crabs have been collected in the Sacra